A general form of multichannel Bethe-Salpeter equation is considered. A set of relations which may be helpful in approximate treatments is given. An example of extracting useful information from the equations is discussed: we consider the most general trilinear coupling of N different scalar fields and obtain -in the ladder approximation -closed expressions for the Regge trajectories and their couplings to different channels in the vicinity of ℓ = −1. Sum rules and an example containing non-obvious symmetry are discussed. In contradistinction to the usual approach, our coupled system of equations leads to the simultaneous solutions for all four-point Green functions (elastic and inelastic) appearing in a given theory. * This work has been supported under the German-Polish agreement on bilateral scientific and technological cooperation.
This solution, treated as a functional of B and G has the following interesting property: For arbitrary G 1 one has
This equality has been found useful for 1-channel problem long time ago [9] . In fact equation (5) comes as an answer to the following question: what is the relation between pairs (B, G) and (B 1 , G 1 ) if both of them lead to the same M :
Using eqns. (3), (4), (6) Eqn. (5) leads to the following formula for G = G 1 + G 2 + G 3 + ... + G n ,
It is natural to ask whether similar formula holds in the situation, when we subdivide B instead of G. The answer is yes, once we notice that the following relations between offshell scattering amplitude M {B, G} and non-amputed 4-point Green function M {G, B} hold:
Inserting (7) with G ↔ B in r.h.s. of (8) we get for B = n k=1 B k ,
The formulae (7 -10) may provide useful schemes of approximation for subdivision of Green functions and irreducible Bethe-Salpeter kernels. Of course in principle these two schemes can be combined. Let us mention that approaches with suitable divisions of G and/or B have already been useful both in the case of QED applications [10] and for deriving rigorous results concerning threshold behaviour in QFT [11] . The essential relation found in [11] exhibits convenience of using half-amputed amplitudes and kernels B H , M H :
For this case formula (1) yields
Using division of B H in M {1, B H } together with eqns. (5), (12) we recover in our notation Bros-Iagolnitzer relation (compare text before eqn.(5) of ref. [11] ):
where
In this note we shall not investigate in detail how useful our eqns. (7), (10) are in practice.
We shall pass instead to a problem where the use of multichannel approach itself can be clearly exhibited and discussed in QFT. We illustrate this on an example of theory with trilinear couplings. The most general trilinear coupling of N hermitian scalar fields, ϕ i (i = 1, ..., N ) is of the form:
The totally symetric symbol c ijk denotes the coupling constants.
Let us start with the off-shell amplitude:
with
(P tot , q 13 , q 24 ) in the ladder approximation reads:
In the c. m. frame (P tot = (W, 0)) the partial-wave decomposition of M
is given by
where ϑ is the angle between q 13 and q 24 .
In what follows we shall simplify the notation, introducing an index I(r, s) characterizing the channel (r, s), i. e.
and define matrices M ℓIJ , B ℓIJ and G IJ by
In (21) the variable β r is
If the • product for two such matrices is defined explicitly by
then the Bethe-Salpeter equation for the partial wave amplitudes is of the form (1),
with the solution (4):
Here, one may split B ℓ according to (21)into terms corresponding to the exchange of particles of type r,
. In this way we are naturally led to a decomposition of the form (10). Thus, M ℓ can be written as
This form of the solution may be useful for numerical studies of M ℓ because the contributions of the various exchanged particles are now disentangled in a systematic way. We will in the following focus our interest on Regge trajectories near ℓ = −1; such a choice seems sound once we recall that studies of this singularity in ϕ 3 theory (i. e. only c 111 = 0 in eq. (14)) often were and still are a point of departure for studies of the diffractive region in QCD (see, e. g. [12] ). In our discussion we shall not go beyond the approximation of leading logarithms which means that-in analogy with the one-channel case [13] -Q ℓ can be replaced by its leading ℓ-plane singularity, Q ℓ (β) → 1/(ℓ + 1). In this case, the matrix B ℓ becomes constant,
so that
Now, since C does not depend on the variables that are integrated by the • product, (30) simplifies to give a usual matrix equation: One finds
and so on, with the diagonal matrix F given by
Therefore, the solution of the Bethe-Salpeter equation is
Here everything is to be understood as a matrix relation. We will in the following study the high-energy behavior of the amplitude in the crossed channel. To do this, we define the symmetric matrixĈ = √ FC √ F and write (33) in the form
We shall limit our considerations to P 2 tot ≤ 0 so that F IJ comes out to be real and positive. SinceĈ is symmetric, we can diagonalize it: Let v [i] denote the normalized eigenvectors,
then
Thus, the Regge trajectories are given by
With (36) we are ready to use the Mandelstam-Sommerfeld-Watson representation [13, 14, 15 ] to obtain the high-energy amplitude in the crossed channel (t = (q 1 + q 3 ) 2 = W 2 fixed, s = (q 1 − q 2 ) 2 → ∞), with the result
The states v [i] are eigenstates of the hermitian matrixĈ, thus they are orthogonal. This is, however, no longer true for the states
. As the dual base for these states we introduce the states
The only matrix elements of M = M poles in this base that are non-zero are
The high-energy behaviour of each of these matrix elements is governed by only one trajectory,
although the states u [i] are in general not orthogonal. Equation (40) leads to the following sum rules for the scattering amplitudes:
Note that some of these relations simplify whenever λ [i] = 0. In this case,
(or equivalently Cu [i] = 0), i. e. states corresponding to fixed Regge singularities are transparent in our approximation.
As an illustration, let us consider the interaction
which is a special case of (14) for N = 2, ϕ 1 = ϕ, ϕ 2 = σ, and c 112 = c 121 = c 211 = g 1 , c 222 = g 2 , c 111 = c 122 = c 212 = c 221 = 0. Let I(1, 1) = 1, I(2, 2) = 2, I(1, 2) = 3, and I(2, 1) = 4, then the matrix C is block diagonal due to symmetry of total Lagrangian with respect to ϕ → −ϕ,
and F is diagonal with F 4 = F 3 , so the matrixĈ iŝ
DiagonalizingĈ ′ ,Ĉ ′′ we get eigenvalues
ofĈ ′ and λ [3, 4] 
ofĈ ′′ . The corresponding eigenvectors are
/2. Out of the ten relations described by (41), four are trivial due to the fact that M is block diagonal. The remaining relations read (using the symmetry of M)
where, e. g., M ϕ,σ→ϕ,σ is short for
Of course, these relations are only valid in the Regge limit s → ∞, t fixed, and apply only to Regge behaviour, so that a vanishing combination of amplitudes means that this combination does not exhibit Regge behaviour.
In the example, eigenvalues λ [i] can vanish only for g 2 = ±g 1 . If, say, g 2 = g 1 (i. e. λ [1] = g 2 1 (F 1 + F 2 ), λ [2] = 0, λ [3] = 2g 2 1 F 3 , λ [4] = 0), the relations (48) 
If moreover, we assumed m σ = m ϕ , then λ [1] = λ [3] and all the amplitudes standing on the l.h.s. of (54) 
where χ ± = (σ ± ϕ).
In the special case m σ = m ϕ total Lagrangian can be separated into two of identical form and hence the complete symmetry follows.
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